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* Connecting Science,

Understanding Complexity .
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Joint Research Institute of CSIC and UIB created in June 2007 building
upon the former Cross-Disciplinary Physics Department of IMEDEA (1995)
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Vission: Cross-Disciplinary and Strategic research from the perspective of physicists

Cross-Disciplinary: Transfer of knowledge, concepts and methods across the
borders among established fields and colonization of frontier spaces.

Strategic: Focus on fields of strong potential for the future and emerging
topics beyond the traditional physics of the XXth century.

\ ~——Avoid incremental research and the basic-applied dichotomy
- , ._Responsible Research and Innovation
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. ¥~ .\ K IFISC ASSESSMENT Strategic Plan CSIC 2010-13
u\ “IFISC is unique in the Spanish context and also has
\\ internationally a very strong standing. It challenges the world best

centres and it is a major actor of emergence of complex science.”
Universitat de les- 175
@ Illes Balears ~ * ~* c S lc
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//_\ What are complex systems?
IFISC

Complex Systems Society:
Complex systems are systems where the collective behavior of their parts entails

emergence of properties that can hardly, if not at all, be infered from properties of the
parts. Examples of complex systems include ant-hills, ants themselves, human
economies, climate, nervous systems, cells and living things, including human beings
as well as modern energy or telecommunication infrastructures

Food Web of Smalimouth Bass
Little Rock Lake (Cannibal)

Mostly Phytoplankton 2nd Trophic Level
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f—_\\ Human Resources 2015

3 Research Prof.

1 Senior Researcher
3 Tenured Scientists

3 Full Prof.
5 Prof.
Total permanent-researchers: 15

1 (FNRS)
20 (1 RyC, 1 Juan de la Cierva, 1 JAE-CSIC, 13 Project
contracts, 1 UIB lecturer, 3 Balear Government )

International level: Spanish 7/20, EU 11/20

26 (6 Spanish FPI, 3 Spanish FPU, 2 Balear Government,
1 JAE-CSIC, 1 Erasmus, 9 Project contracts, 1 UIB
fellowships, 1 UIB Assistant, 1 Foreign funding (Brussels),

\ 1 Fellowship La Caixa)
\ International level: Foreign 8/26
Mobility: UIB grad students 8/26

10 72 18




Human Resources

PERSONNEL IFISC 2010-2015

25
20
15
10
5
0 2010 2011 2012 2013 2014 2015
W PERMANENT STAFF 17 17 16 16 15 15
"POSTDOCTORALAND |, 15 16 19 16 20
= PhD STUDENTS 25 23 22 24 27 26
= LONG TERM VISITORS 15 8 7 8 19 10
SUPORT PERSONNEL 7 8 9 8 8 9
TOTAL 78 71 70 75 85 80

AN}

/ISITORS 2010-15

Shorts visits

Long visits

Total visits

Spain

80

85

Europe

128

31

159

Rest of the world

43

31

74

Total

251

67

318

http://ifisc.uib-csic.es




IFISC STRUCTURE CHART

@ UNIVERSITAT DE LES ILLES BALEARS CSIC CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

UIB-CSIC Committee

EXTERNAL SCIENTIFIC ADVISORY COMMITTE

DIRECTOR

OUTREACH DEPUTY DIRECTOR
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ADMINISTRATIVE UNIT UNIT OF COMPUTER SERVICES

RESEARCH LINES:
COMPLEX SYSTEMS. NONLINEAR AND STATISTICAL PHYSICS

PLEX SYSTEMS QUANTUM PHYSICS: PHOTONS, ELECTRONS

AND INFORMATION

e "DISCIPLINARY PHYSICS NON LINEAR OPTICS AN DYNAMICS OF

OPTOELECTRONIC DEVICES

FLUID DYNAMICS, BIOFLUIDS AND
GEOPHYSICAL FLUIDS

BIOPHYSICS AND NONLINEAR PHENOMENA
IN ECOLOGY AND PHYSIOLOGY

DYNAMICS AND COLLECTIVE PHENOMENA
OF SOCIAL SYSTEMS



IFISC Research Lines

COMPLEX SYSTEMS:
STATISTICAL AND NONLINEAR PHYSICS

TRANSPORT AND INFORMATION
IN QUANTUM SYSTEMS

NONLINEAR PHOTONICS

NONLINEAR DYNAMICS IN FLUIDS

BIOCOMPLEXITY

RYNAMICS AND COLLECTIVE PHENOMENA
ORK SOCIAL SYSTEMS

:.\s nit UIB Group on Human Cognition and Evolution "= £ ocog 'IFISC

http://ifisc.uib-csic.es
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TV http:/ifisc.uib-csic.es/live.php

.m=//7 |
COLLOQUIR et X

OF EHCELLENCE

A series of seminars by leading
scientists in complex systems

Wednesday, 13* of April, 15.00h

Language as a complex adaptative system
Luc Steels, Universitat Pompeu Fabra (Spain), CSIC (Spain)

Wednesday, 4*" of May, 15.00h
The electric grid and the risk of large cascading blackouts
Benjamin Carreras, BACV Solutions Inc. (USA)

Wednesday, 11* of May, 15.00h

Plant-animal mutualistic networks: the architecture of blo?ﬂyﬂswy B

Jordi Bascompte, University of Zurich (Switzerland)

Wednesday, 15* of June, 15.00h

Dynamics of autonomous time-delay Boolean networks
Dan Gauthler, Ohio State University (USA)

Wednesday, 6™ of july, 15.00h

Majorana edge modes in topological superconductors
Carlo Beenakker, Leiden University (Netherlands)

ALL COLLOQUIA WILL BE HELD IN THE “MONTSERRAT CASAS* SEMINAR loqu

2| g

Luc Steels Benjamin Carreras  Jordi Bascompte Dan Gauthier

S
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IFISC Live Seminars

2015:
57 seminars

IFISC: 34
l Spain: 6
Europe: 9
[ Restof the World: 8
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Language as a complex adaptive system

Instituto de Fisica Interdisciplinar y Sistemas Comple...

IFISC R 103 views


http://ifisc.uib-csic.es/live_seminars/live.php
http://ifisc.uib-csic.es/live_seminars/index.html

Publications

http://ifisc.uib-csic.es/publications/

W IJCR JOURNALS = OTHER PUBLICATIONS ngh ImpaCt 2010_2015

1 Rev. Mod. Phys,

1 Science,
2 PNAS, 5 Nature Comm.
2010 2011

29 Phys. Reuv. Lett.

TOTAL
JCR Journals 64 72 64 66 417
Other Publications 7 12 7 6 59
TOTAL 71 84 71 72 476

IFISC PUBLICATIONS 2010 2011 2012 2013 2014 2015 TOTAL

11 12 62
34
29
23
12
11

http://ifisc.uib-csic.es


http://ifisc.uib-csic.es/publications/

f/\ IFISC Publications
IFISC

+ IEEE(18)

Geophysical Research Letters, Tellus A, Nonlinear Processes in Geophysics, J. Marine
Systems, Estuaries and Coasts, Deep Sea Research, Ocean Modelling, Continental Self
Research.

Macromolecules, Macromolecular Theory and Simulations, Biophysical Chemistry,
Biopolymers, Biosystems, J. Theoretical Biology, Mathematical Biosciences, Biophysics
Journal, Physical Biology, BMC Systems Biology, BMC Evolutionary Biology, BMC Medicine,
Oikos, The American Naturalist, Trends in Ecology and Evolution, Theoretical Ecology,
Ecological Complexity, Ecological Modelling, J. Applied Ecology, J.Heredity, J. Royal Society
Interface. Inferface Focus, HFSP Journal, Developmental Dynamics, Marine Ecology Progress
Series, PLoS ONE, PLoS Computational Biology, Birth Defects Research, Theoretical Biology
and Medical Modelling, J. of Physiology, Neuroscience Letters, J. Neurophysiology, J. of
Neuroscience, Physiological Reports, Neuroimage, European J. of Pharmaceutical Sciences .

J. Economic Dynamics and Control, American Journal of Sociology, J. Artificial Societies and
Social Simulation, J. of Conflict Resolution, Advances in Complex Systems, PLoS ONE,
Quantitative Finance, Technological Forecasting and Social Change, Transportation Journal,
International Journal of the Sociology of Language



IFISC FUNDING

' BUDGET IFISC’S RESEARCH PROJECTS 2010-2015 (IN €)

€2.500.000
€2.000.000
€1.500.000
€1.000.000 ./0 _5/0\\.
€500.000 ] I I -
€0 .-

2010 2011 2012 2013 2014 2015 TOTAL
= European Commission €635.489 €789.228 €803.952 €625.349 €0 €219.875 | €3.073.893
mmm Spanish National Plan for Science €0 €0 €261.360 | €934.830 €0 €77.000 | €1.273.190

Other Funding €470.279 €188.700 €0 €0 €47.250 €123.813 €830.042
=@-Annualized total €814.172 | €1.017.758 | €1.049.669 | €1.201.140 | €890.914 €676.039
Grand total budget of active projects in 2015: 2.717.608 €

Budget of EC-funded active projects in 2015:

Normalization: 15 tenured scientists, 1 experimentalist

47,7 % of total




//:\ IFISC Main Research Projects
IFISC

TRIPHOP: Towards brain-inspired efficient photonic information processing (2013-15)
Pl. I. Fischer

SET@OT: Spintronics, Energy, and Topology @ Quantum Transport (2015-17) Pl. R. Lopez

NOMAQ: Non-Markovian guantum evolutions in structured environments (2015-17).
Pl. R. Zambrini

Quantum information preserving with structured embeddings, Spanish National
Plan (2016-17) PI. F. Galve

ESOTECOS: Emergent Social, Technological and Ecological Complex Systems (2016-18). PI.
P. Colet, M. San Miguel

LAOP: Lagrangian studies of Oceanic Processes: connectivity patterns, barriers to transport
and marine populations (2016-18) PI. C. Lopez


http://ifisc.uib-csic.es/research/temp/a30828b4959082653d1f5eaaf984e38596aa921606ce2cf193acf50a59a4fe88.pdf
http://ifisc.uib-csic.es/research/temp/aaa311c15b3527e0931a6718914e5f0a0f447956895cacdd0bdc3b6a1d458f90.pdf
http://ifisc.uib-csic.es/research/temp/813dde2ff51b80c417af2efa96aa37557199225f0212149102b70448c02b48de.pdf
http://ifisc.uib-csic.es/research/temp/97b9fdde3b6250cce7dbc9cf5c26de1348c1f7b7c09a54c4f5786f4954dce9e4.pdf
http://ifisc.uib-csic.es/research/temp/043c64596932a4546d33d4824ac976bd1fea46ab86df3176fadcd15ad63c370c.pdf
http://ifisc.uib-csic.es/research/temp/043c64596932a4546d33d4824ac976bd1fea46ab86df3176fadcd15ad63c370c.pdf

ﬁ\ IFISC Main Projects
IFISC

LINC: Learning about Interacting Networks in Climate (2012-15) PI. E. Hernandez-Garcia

Complex World: Analysis of air transportation using complex networks, EC-SESAR-Eurocontrol
(2011-15). PI. M. San Miguel

EUNOIA: Evolutive User-centric Networks for Intraurban Accessibility (2012-15) Coordinator and
Pl. M. San Miguel

LASAGNE: Multi-Layer Spatiotemporal Generalized Networks.(2012-15) PIl. M. San Miguel

INSIGHT: Innovative Policy Modelling and Governance Tools for Sustainable Post-Crisis Urban
Development (2013-16) PIl. J. Ramasco

TREE: Data-driven modelling of network-wide extension of the Tree of REactionary delays in
ECAC area (2013-16) PI. J. Ramasco

QuProCS Quantum Probes for Complex Systems, H2020, (2015-17) Pl R. Zambrini

BIGDATA4ATM: Passenger-centric Big Data Sources for Socio-economic and Behavioural
Research in ATM,H2020 (2016-18) PI. J. Ramasco



http://ifisc.uib-csic.es/research/temp/21e092f2356b5d4b19e651d1343bc7ef1d5eef9b541c1f163c22dd04d8c3e857.pdf
http://ifisc.uib-csic.es/research/temp/2e77b1cf7c4857f31e57607165ef448e6ab0150c43111ed7547422538b0e8fd0.pdf
http://www.eunoia-project.eu/
http://ifisc.uib-csic.es/research/temp/0694c97f870ff497079fa2393989b4124aade7c900ae562b84b02a32890a1f64.pdf
http://www.insight-fp7.eu/
http://ifisc.uib-csic.es/research/temp/b1b38c62f173810fcbf2044f23f09f0ca8c64abb69116d428511e04cf8da1d26.pdf
http://ifisc.uib-csic.es/research/temp/0cf914b563767d96b214a2c2adecfab14ea5329a468644039fcdc3b95629c28f.pdf
http://ifisc.uib-csic.es/research/temp/c048425e2bcd70dfda401eef36458812dbd590fe1718fc6bea9d64ea680a3261.pdf

f/—‘\ IFISC Main Projects
IFISC

XARION: Research Collaboration Agreement with XARION Laser Acoustics (2014-15). PI. I.
Fischer

Research contract on Data Analysis with LOGITRAVEL (2015). PI. J. Ramasco
and P. Colet

NUUBO: Research Collaboration Agreement with Nuubo Wearable Medical Technologies
(2015-2016). PI. M.C. Soriano and C. R. Mirasso.

NeuroOnet: Neuromorphic Computing using QD-Networks, Volkswagen Foundation, (2016-
2018), PI. I. Fischer

CAASE: Coupled Animal and Artificial Sensing for Sustainable Ecosystems, King Abdullah
University of Science and Technology (2016-18), PIl. V.M. Eguiluz


http://ifisc.uib-csic.es/research/temp/5ce370d71d909dd5dbec5a3b815e97c10d26a523f383a443a0865657711bd459.pdf
http://ifisc.uib-csic.es/research/temp/bcc78ee0ea71eb6134ac9e508488a8e3faa9db6afc7dd0a8109feea5040f9012.pdf
http://ifisc.uib-csic.es/research/temp/9febad6dfc6ed7b40643c445fd76860115b235a2f5d55d6d80d7b8abe1f57cf0.pdf
http://ifisc.uib-csic.es/research/temp/9febad6dfc6ed7b40643c445fd76860115b235a2f5d55d6d80d7b8abe1f57cf0.pdf
http://ifisc.uib-csic.es/research/temp/9febad6dfc6ed7b40643c445fd76860115b235a2f5d55d6d80d7b8abe1f57cf0.pdf
http://ifisc.uib-csic.es/research/temp/908913c97e7086a3aaf668ef338e1a698cff6763e68a4ea9032eb090c06de3a4.pdf
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http://www.isdefe.es/index.php
https://www.centrodeinnovacionbbva.com/contents/6270-la-semana-santa-en-tiempo-real
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COMPUTING and BIG DATA
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IFISC LABS

NONLINEAR

* versatle and modem photonic souroes
- interesting physics: laser and cavity physics, nonlinear (semiconductor) optics,

= small size, electr. pum high efficiency
- mulitade of struciures, materials, power ranges
= stuctures: Fabry-Perot, DFB, DBER, WCSEL, i
w-cavifies, Photonic Crystal cavities. Photonic Integrated Circuits. -
- aclive media: quantum wells, quantum dashes, quantum dots,

guantum cascade structures
-« wavelengths: UV _ FIR (THz) .
e e
- particularifies

- fasttime scales of the dynamics (ns.ps)
- semiconductor band structure high gain bandwidth. high gain
- siong in the i on light - semis

e

+ nonlinear semiconductos laser emission properties

medium

- fundamental emission properties
- semiconduclor lasers as complex systems lab

irolling and taoring SL eiission properties

- contralling temparal and spatial coherence
* dynamics of (defay-Jooupled SL sysiems
instabiities

= synchronisafion properties.

+ utifization of complex dynamics, fi
communication

fignal chaos
using camiers, key
= random nunl:ernmelahm

Information processing
opfical coherence tomography

nd .
fon. gh njectn, or deay
mwmmmmmm)

PHOTONICS

tm
- dplm
- mmamuﬂmmmqs

= temporal characterzation of emission dynamics
- 2 iz real-time aoquisit

» spectral characterizafion of emission dynamics
- realfime analysis with 14 GHz bandwidth
- spectral analysis with 20 GHz bandwidth
- opiical cheraclerization
= grating specirometers.
= Fabry-Perot spectrometers
spatio-temporal characterization with
rescolution

wofic carriers | key

- o of sui haofic carrier by the

- encryption of message by mixing it within the chaotic carmier
ofthe Transmitter

- ission of entire signal

- chaos synchronisation if. and only if, Receiver is a “Twin
system”

= 100 km fibre
- fransmission at | = 1552

dnnsgnnuimnaﬂd - signal extraction - field
nm
= BER: 10+ for 1.0 Ghitls.
fransmission with N

experiment
- in the Metropolitan Area
l Network of Athens
\

f Generation of random bit sequences
principle:

- utilize unpredictability of chaotic laser dynamics
- ‘continucus dynamical system with noise avoids penodicities

and recummences

- :high bit rate sequences ,W‘M‘“

- ‘opfical implementation

http://ifisc.uib-csic.es
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Master in Physics of
Complex Systems

Main features The Master in Physics of Complex Systems is an official degree offered by the University of the Balearic Islands (UIB)
Programme syllabus 2013-2014 in collaboration with the Spanish National Research Council (CSIC). Itis organized and taught by IFISC, the institute
Schedule for Cross-Disciplinary Physics and Complex Systems, a joint UIB-CSIC research center in Palma de Mallorca, Spain.

Pre-registration
Poster and Leaflet
Master's Degree in Physics of Complex Systems
Research lines
Fellowships

Partners

Contact and location
Frequently asked questions
IFISC home page

SOC'OLO\J i

Qu NTU”E

FL -BDYN
, "/‘90 A"W"S

Login

IFISC

@ e ©CSIC

Download the video in SD Download the video in HD See in Vimeo

Training

Surf@IFISC program

IV Summer school

UNESCO UniTwin
Complex Systems
Digital Campus

http://unitwin-cs.org/index.html

Shared PhD program of excellence in Physics of UIB


http://ifisc.uib-csic.es/master/
file:///C:/Users/Maxi/AppData/master/ifisc._master_in_physics_of_complex_systems._uib_1280x720.mp4
http://ifisc.uib-csic.es/grants/surf/
http://www.gefenol.es/school2014
http://unitwin-cs.org/index.html

{/—_\\ IFISC WORKSHOPS (2012-15)
IFISC

FORUM ON THEORY AND MECHANISMS
OF SOCIAL INTERACTION FOR THE BIG
DATA ERA

May 6-8 2013

INTERNATIONAL CONFERENCE ON
DELAYED COMPLEX SYSTEMS

N June 4-8, 2012

WORKSHOP ON URBAN
DEVELOPMENT AND GLOBAL
SYSTEMS SCIENCE

SEARCH AND STOCHASTIC Brussels, 13-14 Feb 2013
PHENOMENA IN COMPLEX

’¥ PHYSICAL AND BIOLOGICAL TREE: DATA-DRIVEN MODELLING
SYTEMS OF NETWORK-WIDE EXTENSION OF

\-.—

THE TREE OF REACTIONARY DELAYS
IN ECAC AREA
January, 16, 2014

(
y May 28 — Junel, 2012

FISES 12 XVIII CONGRESO FISICA ESTADISTICA
October 18-20, 2012

LINC FIRST SCHOOL.:

LEARNING ABOUT INTERACTING NETWORKS
IN CLIMATE

September 10-12, 2012

2012 International Symposium on 2012 INTERNATIONAL
s\g)rzlinear Theory and its Applications SYMPOSIUM ON

: | T NONLINEAR THEORY
AND ITS APPLICATIONS
October 23-26, 2012

7th INTERNATIONAL WORKSHOP
IWSOS 201 3 ON SELFORGANIZING SYSTEMS
May 9-10, 2013

[l SUMMER SCHOOL ON STATISTICAL PHYSICS
OF COMPLEX AND SMALL SYSTEMS
September 2-13, 2013

IV SUMMER SCHOOL ON STATISTICAL PHYSICS
OF COMPLEX AND SMALL SYSTEMS
September 8-19, 2014

2nd QUANTUM THERMODYNAMICS CONFERENCE
‘ April 19-24, 2015




//_\ IFISC Research Lines
IFISC

Complex systems are characterized by emergent and collective

phenomena of many interacting units. Fundamental understanding of J )

these systems comes from Statistical Physics together with the Theory ‘

of Dynamical Systems, which includes the study of chaos and the
effect of fluctuations and random events on systems evolution.

Phenomena under consideration include
synchronization, phase transitions,
nonequilibrium instabilities, spatio-
temporal pattern formation, or dynamics
and evolution of complex networks.

emergent phenomena complex networks

e

 structures

-
-

-INTENSE@COSYP

Complex Systems Physics:
Information, Technology, Society
and Ecology. PI. M. San Miguel

-LASAGNE
Multi-Layer Spatiotemporal
Generalized Networks
Pl. M. San Miguel

-LINC
Learning about Interacting
Networks in Climate

Pl. E. Hernandez-Garcia

-ESOTECOS
Emergent Social, Technological and
Ecological Complex Systems

Pl. P. Colet



IFISC Research Lines

emergent phenomena complex networks

- Main objective:
Understanding emergent
phenomena in complex
systems using the
framework of nonlinear and
numenicale M | statistical physics and
mulat|ons i |  dynamical systems.

T Specific objectives:
*high-perfermance
1+ computing

-

- Study of micro-macro
connections

information theory chaos and sy‘nchron‘izatiobn ‘

R T2 - Network inference and

: o -INTENSE@COSYP
detection of causality in Complex Systems Physics: Information, Technology,
large data-sets Societyand Ecology. Pl. M. San Miguel
- Investigation of non-local LASAGNE

interactions, memory, delay, Multi-Layer Spatiotemporal Generalized Networks

noise and heterogeneity in PI. M. San Miguel
complex systems -LINC

) Learning about Interacting Networks in Climate
- Generic approaches to PI. E. Hernandez-Garcia
complex networks and -ESOTECOS
master equations, including | Emergent Social, Technological and
fluctuation relations Ecological Complex Systems

Pl. P. Colet
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IFISC Research Lines

Studies of quantum properties of transport
through nanostructures and quantum
information theory. Subjects of interest | -
include: mesoscopic systems, spintronics, '
thermoelectrics, quantum correlations,

classical-quantum transition, quantum

phenomena in out of equilibrium systems,

complex quantum phenomena

81

David Sadnchez

[

Rosa Lopez Llorens Serra Roberta Zambrini



IFISC Research Lines

Rosa Lépez David Sdnchez Llorens Serra  Roberta Zambrini

- Main objective: Study of quantum
properties of transport in hanostructures and
advancing understanding of of quantum
complex systems.

Specific objectives:

- Complex quantum phenomena in
mesoscopic, spintronic, thermoelectric,
optical and out of equilibrium systems.
Quantum synchronization

- Superconductivity and Majorana physics

- Classical-quantum transition and quantum
correlations. Quantum probes of complex
systems.

-TIQS
Transport and Information
in Quantum Systems.
Pl. LI. Serra
-SET@QT
Spintronics, Energy, and
Topology @ Quantum
Transport Pl. R. Lopez
-NOMAQ: Non-Markovian
guantum evolutions in
structured environments
Pl. R. Zambrini
-QuProCs: Quantum
Probes for Complex
Systems
Pl R. Zambrini

information
and optics

guantum,physics

A

charge and
spin transport

\0
‘\




//:\ IFISC Research Lines
IFISC
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- -
. v ‘ ’ L Nonlinear phenomena, dynamical instabilities and synchronization

in photonic systems. Performing experiments on and modelling of

, modern photonic sources, network motifs and networks of coupled
‘ photonic elements, fundamental questions, as well as novel
im‘o#nation applications to communication and photonic information processing

processing schemes are being explored.

nonlinear
photonics

Pere Colet  Ingo Fischer

., /9
R . Claudio Roberta
Damia Gomila  pirasso Zambrini



- Main objective: To explore
fundamental phenomena and
applications of nonlinear
photonic systems, by experiment
and modeling.

Specific objectives:

- Investigation of nonlinear
phenomena, dynamical
instabilities and synchronization
in photonic systems, including
delay effects and network motifs

- Applications of delay-coupled
laser systems: encrypted
communication, random bit
generation, all-optical information
processing, neuro-inspired
machine learning

- Investigation and utilization of
spatio-temporal dynamics of
broad area lasers and laser
arrays

IFISC Research Lines

Pere Colet Ingo Fischer

information

processing

nonlinear
Zambrini phOtOﬂlCS

Damia Gomila Claudio Mirasso Roberta

-TRIPHOP

Towards brain-inspired efficient
photonic information processing.
Pl. I. Fischer

-NeuroQNet: Neuromorphic

Computing using QD-Networks,
Pl. I. Fischer
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Stirring and mixing in fluid flow,
Lagrangian transport in the ocean and

the atmosphere, dynamics of planktonic | > | “gee@yéiégl/ b ).
populations and Coherent Structures. N ; /f/lws =

Emilio Hérh&ndez Cristébal Lopez Tomas Sm'res

-ESCOLA -LINC |
Lagrangian Coherent Learning about Interacting
Structures in the Networks in Climate
Ocean Dynamics PIl. E. Hernandez-Garcia
Pl. C. Lopez

' Zou, Dohges &Kurths, 2011 -LAOP: Lagrangian studies of Oceanic Processes:

connectivity patterns, barriers to transport and marine
populations PI. C. Lopez



IFISC Research Lines

\ urbulencer
/and plankton
N~ % e R\ , \ge@phyg|ca|
Emilio Hernandez Cristébal Lopez Tomas Sintes ) | — / / flUids— — / :

- Main objective: Study basic processes in
fluid flow for which nonlinear dynamics has
shown to be useful, such as stirring, mixing,
biological reactivity, or turbulence

Specific objectives:

- Identification of two- and three-dimensional
Lagrangian Coherent Structures in model
systems, oceanic and atmospheric data

- Analysis of the impact of flow on plankton
productivity and in marine biogeochemical
process

- Influence of transport in the functioning of
the Earth system and climate

Geophysical Research Letters, Tellus A,
Nonlinear Processes in Geophysics, J. Marine
Systems, Estuaries and Coasts, Deep Sea
Research, Ocean Modelling, Continental Self

Research.
-ESCOLA -LINC |
Lagrangian Coherent Learning about Interacting
Structures in the Networks in Climate
Ocean Dynamics PIl. E. Hernandez-Garcia
Pl. C. Lopez

-LAOP: Lagrangian studies of Oceanic Processes:
connectivity patterns, barriers to transport and marine
populations PI. C. Lopez
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' mformatlon progessing
In‘neural systems

bio
< corhplem

structures.and
collective-phenomena
in-ecology

IFISC Research Lines

Study of biological systems under the prism
of Complex Systems science, i.e. from the
tenet that important observed behavior
stems from emergent interactions among
constituents.

Nonlinear dynamics and emergent phenomena in biological
systems, in particular information processing in neuronal
systems, complex structures, networks and collective
phenomena in ecology.

-INTENSE@COSYP
Complex Systems Physics:
Information, Technology,
Society and Ecology.
-ESOTECOS {1, o
Emergent Social, V.M. Eguiluz E. Hernandez Ingo Fischer C. Lépez
Technological and
Ecological Complex
Systems

-CAASE: Coupled Animal o
and Artificial Sensing for
Sustainable Ecosystems

Ja.

N 4

M. Matias C. Mirasso T. Sintes R. Toral




(s

- Main objective: : Study of
biological systems under the prism
of Complex Systems science, i.e.
from the tenet that important
observed behavior stems from
emergent interactions among
constituents.

Specific objectives:

- Study of information processing in
the brain: encoding-maintenance
and decoding of information,
robustness and reliability, transient
behavior and attractors

- Analyze synchronization in
sensory processing: network
topologies and conduction delays

- Understand the interplay of
mobility and ecological interactions
in population dynamics

- Modeling of vegetation spatial
patterns, clonal, and biological
diversity

IFISC Research Lines

§
/

collective phenomena
in-ecology

Biosystems, J. Theoretical Biology, ‘-" Information processmg
Journal, Physical Biology, BMC Systems

Biology, BMC Evolutionary Biology, BMC

Naturalist, Trends in Ecology and b | O

Evolution, Theoretical Ecology, m p | ty
Ecological Complexity, Ecological CO eXI
Inferface Focus, HFSP Journal, 1 _

Developmental Dynamics, Marine sl structures-and
PLoS Computational Biology, Birth

Defects Research, J. of Physiology,

Neurophysiology, J. of Neuroscience,

Neuroimage, European J. of

Mathematical Biosciences, Biophysics | In“neural Systems
Medicine, Oikos, The American

Modelling, J. Royal Society Interface.

Ecology Progress Series, PLoS ONE,

Neuroscience Letters, J.

Pharmaceutical Sciences .
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Concepts, tools and models aiming at identifying generic mechanisms underlying
collective phenomena in these systems are developed with the use of Game
Theory, Statistical Physics, Agent Based Models and Complex Networks
Theory. Opinion formation, Cooperation, cultural conflicts and problems of
social consensus are examples of phenomena under study. Present focus is on
data driven research on socio-technical systems

J. Economic Dynamics and Control, American Journal of
Sociology, J. Artificial Societies and Social Simulation, J.
of Conflict Resolution, Advances in Complex Systems,
PLoS ONE, Quantitative Finance, Technological
Forecasting and Social Change, International Journal of
the Sociology of Language

. coop&ar ]
== dl COﬂ 16
ji \




- Main objective: : Identification and
modeling of generic mechanisms
underlying collective phenomena in
social and socio-technical systems

Specific objectives:

- Study of multilayer and dynamical
complex social networks

- Understand information aggregation,
trust, emotions, meaning, consensus
and popularity in social systems

- Data analysis and modeling of delay
propagation in the air transport network

- Study of energy efficiency and power-
grid operation policies based on social
networks

- Analyzing urban mobility from
geolocalized online data

IFISC Research Lines

-MODASS: Modelizacion y andlisis de
sistemas sociales. PI. V. M. Eguiluz

-EUNOIA:Evolutive User-centric

networks for Intraurban Accesibility
Pl. M. San Miguel

-INSIGHT: Innovative Policy Modellir
and Governance Tools for Sustainable [t
Post-Crisis Urban Development ' Cooperat Nk

PIl. J. Ramasco — and conflict:
-TREE: Data-driven modelling of
network-wide extension of the Tree of
REactionary delays in ECAC éarea

Pl. J. Ramasco

-BIGDATA4ATM: Passenger-centric
Big Data Sources for Socio-economic
and Behavioural Research in ATM

Pl. J. Ramasco

-ESOTECOS
Emergent Social, Technological and
Ecological Complex Systems

Pl. P. Colet

-
J

__e— Q,Omenam
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EXPLORANDO
LAS FRONTERAS

ENTRE SABERES IX
DE LA INTELIGENCIA HUMANA

A LA INTELIGENCIA ARTIFICIAL
(el 4 al 18 de mayo de 2016

i World Environmental Day:
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EL SUPLEMENTO DE LA INNOVACION EN LAS ISLAS
> Divulgacion / Humor
Ciencia a

e

TESIDOCTORAL

Fisica estadistica al
servei de l'estudide la
complexitat social

M La tesi doctoral de Juan Fernandez
Gracia, defensada a la Universitat de les
llles Balears, s'emmarca en I'estudi de
les dinamiques socials des de la fisica
estadistica i el tractament de grans
quantitats de dades (big data). La tesi
I'han dirigida els doctors Maxi San
Miguel i Victor M. Eguiluz, de I'institut de

GG masmk

>ENTREVISTA
—

«Ser fisico es una actitud»

>Maxi san Miguel es doctor en Fisica, catedrdtico de |a UIB desde 1986 y director e investigado

Instituto de Fisica Interdisciplinar y Sistemas Complejos (IFISC)
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MEDIA IMPACT

cercar solucions als retards aeris

P Experts en navegacio aéria es reuneixen a la Universitat en el marc del projecte TREE

1y,

Institut e Fisica Interdiscipli
i Sistemes Complexos
~-UIB) va reunir a la Univer-
sitat diferents experts en el ransit
aerieuropeu quevaren participar
eb una jornada de treball en el
mare del projecte TREE, que té
com aobjectiu crear un model de
simulacié de la propagacié dels
retards aeris a Europa

TREE és un projecte europeu
coordinat per Isaro Etxebarria, de
Tempresa publica espanyola Is-

Fisica Interdisciplinaria i Sistemes 86051708 o0RPA R R INNS.

ade

Gmprenem  en el
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ons alama e | S8
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f proc edents de la UIB, ofereix dols centics | ohen

L% 1 empreses, ‘start-up’ i professionals pera

elaborar un model similar peral  Actualn

el projecte TREE es
laiad

volupat, i els it

Las redes cerebrales de la moral

leurociencial Investigadores de la UIB analizaran el funcionamiento de las redes cerebrales que se correlacionan
con la evaluacion moral en dos colectivos diferenciados, como son los jueces y los delincuentes. Elena Soto

Cels Conde, spera panerla en  este trsstormo, y,finalmente, un

- cada
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presenta l dilema, b per-
sona tiene que decid e v
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La Socledad de Sistemas
Complejos premiaal
doctorenFisicadel
IFSIC Max] San Miguel

CP

La Sociedad de Sistemas
Complejos (Complex Systems
Sodety) ha deddido premiar a
Maxi San Miguel, investigador
v director
del Institut
de Fsica In-
terdisci-
pliniria  y
Sistemes
Complexos
(centre mixt
UIB-CSIC),
con el pre-
mio cientifi-
co senior 2015 como reconoci-
miento a su trayectoria profe-
sional.

Entre sus investigaciones
destacan los resultados obteni-
dos enel &mbito de la fisicaes-
tadistica, la dindmica no lineal,
la foténica y las ciendas socia-
les computacionales,

Maxi San Miguel.
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Newsweek

Using Twitter, Linguists Find Global
it ‘Superdialects’

u 1 By Taylor Wofford

In an attempt to map Spanish dialects on a global scale, linguistics researchers Bruno Gongalves and
David Sanchez analyzed more than 50 million geotagged tweets, looking at certain words which vary
from dialect to dialect. The word for sandwich, for i

dado, sandwich, sangiiis, iiich, or san

How Flight Delays Spread From
Airport to Airport Like a Disease

Air travel congestion can quickly spread from a few cities to a whole
network.

ance, can be bocadillo, bocadito, bocata,
pending on the dialect.

red iberoamericana

de comunicacién
y divuigacion cientifica

Iniclo | Opinién |

| Noticias | !

Twitter revela que hay dos superdialectos del espaiol

SINC - Exist
1,...1- chu

dos grandes sup
s espaiolas y ami
mer estudio de ‘»dmu en redes sociales dirigido por investigadores del Instituto de
l»nlza Interdisciplina y Sistemas Complejos (FISC) y la universidad francesa de Toulon.

jislectos del castollano en Twitter: uno compartido por las
icanas, y otro caracteristico de zonas rurales. Asi lo recoge

CSIC v Logitravel suscriben
acuerdo de colaboracion en

. rw r
g - Researchers studying air travel congestion have typically focused on a handful of hubs,
. " . " ¥ those problem airports that seem to routinely struggle getting flights on and off the ground on
mane] O e Blg Data \ time (we're looking at you, Newark and JEK). Air travel congestion, however, is really more a
. phenomenon built on networks of airports than any individual one. In fact, it may be most

(BALEARES) SECTORES-EMPRESAS | > AREA: ECONOMIA, NEGOCIOS Y FINANZAS useful to think of flight delays spreading across a region of the United States in the same

10-06-2015 / 18:10 h EFE

El Consejo Superior de Investigaciones Cientificas (CSIC) y el grupo 1M|Th I 9 ey S N
Logitravel han suscrito hoy un acuerdo de colaboracién en el manejo Reecvigevogy m ail O N | | ne

low flight delays spread like :
iraphic reveals how late depz
ne airport can cause chaos a

POLITICA ko

Computational Linguistics of Twitter
Reveals the Existence of Global

\merica
. i n " Superdialects ight crews unable to make connecting flights is sing
Los tuits dibujan la V de la Via Catalana bibutor o delays
Thefirststudy of dialects on Twitter reveals global patterns thathave searchers -xamiuad SIX MILLION flights in the US i
Un equipo de investigadores dibuja un mapa de la manifestacion en forma de V gracias a tuits never beenobservedbefore. sults

eather and labor problems aren't as serious since th

= oblems in smaller areas
NUSO DOMINGUEZ | 115EP 2014 . 21 81 CES

b

“Jaruisry 2013 | UPDATED: 11.34 GMT, 11 Jsnusry 2013
Aechivado en: . dos socides F . Fiest ' v2013| iy

eryone has had to deal a delayed fiight and the headache & pro
& seemingly constant problem in air travel in the US. isn't ju

. Lo tulte geolocalizados enviados sste S —  study found that it drains $40 billion from the economy every
3 &

. 225 group of academics ran computer simulations on six milior

# lueves desde Barcelona han permitido Rl ports in 2010 to dotermine how each dolay spreads throught

,* ¢ aun equipo de investigadores dibujar d causes further problems.

# en el mapa la manife 2

de \V que ha celebrado la Diada en las Y e

¢ calles de Barcelona y a la que han
asistido cientos de miles de personas.
Los investigadores, del Instituto de
Fisica Interdisciplinar y Sistemas
Complejos (IFISC), en Baleares, ya

acion en forma

April 4,2010

torm ot language kted 10 & SPECTIC region o Socia
they reveal soctal classes, patterns of IMmig

roup. Linguists are
on and how groups have

habia realizado un trabajo similar el afio pasado con |la cadena humana realizada ed each other In 1he past
el 11 de septiembre de 2013

Bt studying dialects is hard work, Tradtonaty, Inguists do this by intervies atively small number
Los han tuits en Catalufia (con datos de la hora y ot pe

las coordenadas desde donde se han enviado) durante cada hora a largo del dia nacional de
Catalufia. Al contrario que el afio pasado, no se ha hecho ningin tipo de preseleccion en base
a hashtag o palabra clave, solo por localizacion geografica, segin informa el IFISC en una
nota. Como control, los investigadores han medido los tuits geolocalizados en la misma zona
en el dia de ayer

tter days: This chart sh

travel

& researchers, led by Pablo Fleurquin from the Institute for Crot
iysics and Complex Systems in Spain, used computer models tf
» spread of diseases or wikifire are monitored

Today, Bruno Gongalves at
Crass-Dacipary Prys

SCIENCE FOR THE CURIOUS

Discover

« Qil Spill Cleanup Could Kill CoralThe Unforeseen Social Effects of China's One-Child Polic

How Flight Delays Spread Across U.S.
Airports

By Lis nsperger | January 11, 20 !
15

April 4,2010
Real data for three d:

congested airports; green airports are not congested. Links connecting airports in the largest cluster of delays are in red.

If you've ever been stuck in an airport for hours on end, you know that
explanations for such delays are often lacking. A new study of U.S. air traffic
helps explain why minor delays spread through the system, and how to prevent
them from doing so.

Researchers began with 2010 data from more than 6 million U.S. domestic
flights, including their scheduled and actual times of departure and arrival. They
were especially interested in how minor delays at a few random airports
produced further delays across other parts of the network—i.e., not so much
what might happen if a massive storm closed many regional airports, but what
might happen if a random scattering of planes across the country each needed
10 extra minutes on the ground to fix mechanical problems. To investigate,
researchers produced a computer model, similar to ones used in the past to
predict how infectious diseases are carried by air travel.




